Introduction
Chronic kidney disease (CKD) refers to an irreversible deterioration in renal function which classically develops over a period of years. Loss of the excretory, metabolic and endocrine functions of the kidney leads to the development of the clinical symptoms and signs of renal failure. 1 The availability of various renal replacement therapies (RRT) such as hemodialysis has reduced the severity of symptoms and resulted in longer survival of end stage renal disease (ESRD) patients. 2 Hemodialysis, however, imposes a considerable economic burden on patients and their families.
It is now recognized that quality of life (QOL) is an important issue to consider when caring for people with chronic illnesses. 3 QOL refers to the measure of a patient's functioning, well-being and general health perception in each of three domains: physical, psychological and social. [4] [5] [6] Along with survival and other types of clinical outcomes, patients' QOL is an important indicator of the effectiveness of the medical care they receive. 5, 7 Uncontrolled observations suggest that increasing the intensity of dialysis to achieve a dialysis adequacy of at least 1.2 is associated with improved survival, which is the value recommended by the Kidney Disease Outcomes Quality Initiative (KDOQI) guidelines. Furthermore, numerous outcome studies have shown a correlation between the delivered dose of hemodialysis and patients' morbidity and mortality. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] The evidence demonstrates that mortality among ESRD patients is lower when sufficient hemodialysis doses are provided.
This study was conducted to evaluate the QOL among the patients on maintenance hemodialysis (MHD) and also to evaluate whether increasing dialysis frequency and adequacy at greater weekly expenditure, improves QOL parameters among the Bangladeshi patients on MHD.
Methods
This cross-sectional study was conducted among patients of ESRD on MHD attending Hemodialysis Units of National Institute of Kidney Diseases and Urology (NIKDU), Bangladesh Institute of Research and Rehabilitation in Diabetes, Endocrine and Metabolic Disorder (BIRDEM) and Square Hospital, Bangladesh between January 2013 and December 2013. Adult patients on MHD for at least 3 months and without malignancy, dementia and psychosis were enrolled into the study.
Enrolled patients were interviewed by the investigator(s) when they were on dialysis or after dialysis in order to fill a pre-tested questionnaire to assess QOL as well as to record patient specific information like age, gender, educational level, monthly income and clinical data like hemodialysis duration, blood pressure, underlying disease (diabetes, hypertension, glomerulonephritis and others) and the use of blood transfusion (BT) or erythropoiesis stimulating agents (ESAs).
QOL score was calculated using the KDQOL-SF-36 version 1.3 consisting of 38 questions of which the first 24 questions included kidney disease specific items and general health related items and questions 25 to 38 included background information of patients. Predialysis and post-dialysis blood samples were drawn at the same hemodialysis session. All the tests except postdialysis blood urea were done from pre-dialysis blood sample. Investigations included complete blood count (CBC) by automated hematology analyzer, serum creatinine, total protein, albumin, iron profile as well as pre-and post-dialysis urea for calculating dialysis adequacy (in terms of Kt/V).
Two tailed Student's t-test was used to compare between 2 groups. One-way analysis of variance (one way ANOVA) was used to compare quantitative difference between multiple groups. The data were analyzed with the statistical software SPSS 11.5.0. Statistical significance was set at p<0.05.
The KDQOL-SF-36 version 1.3 questionnaire 18 General health related scales were physical functioning (10 items), role physical (4 items), bodily pain (2 items), general health (5 items), emotional well-being (5 items), social functioning (2 items), role emotional (3 items) and energy/fatigue (4 items). these 8 scales were divided into two dimensions (physical and mental). The physical component aggregates items from the physical functioning, role physical, bodily pain, general health, vitality and social functioning. The mental component aggregates items from role-emotional, mental health, and also includes elements of general health, vitality and social functioning.
Kidney disease specific targeted scales were symptoms/ problem (12 items), effect of kidney disease (8 items), burden of kidney disease (4 items), work status (2 items), cognitive function (3 items), quality of social interaction (3 items), sexual function (2 items), sleep (4 items), social support (2 items), dialysis staff encouragement (2 items) and patient satisfaction (1 item). All the SF-36 subscales and 11 specific kidney related scales were scored independently.
The scoring procedure for the KDQOL-SF-36 first transforms the raw pre-coded numeric values of items to a 0-100 possible range; with higher transformed scores always indicating better quality of life, so that the lowest and highest possible scores are set at 0 and 100 respectively. In final step of scoring process, items in the same scales are averaged together to create the item score.
Results
Total 135 MHD patients were included in this study. Mean age of study subjects was 50 ± 12 years (Table I) . Males were 80 (60%), females were 55 (40%). Mean duration of hemodialysis was 12±11.8 months and blood pressure in majority was not controlled. Diabetes was the commonest etiology of ESRD (60%), (Figure 1 ). Regarding QOL, in the kidney disease specific domains, most of the scale scores were more than 50 except the burden of kidney disease item. In general health related domain most of the scale scores were below 50 except the emotional well-being item (Table II) . Comparison of different clinical and laboratory parameter between two Kt/V groups showed blood transfusion (BT) per month was lower in group 1 (p<0.001). Other parameters between two groups were not significantly different (Table III) . Only 43 (31.9%) patients received adequate haemodialysis with a mean Kt/V of 1.3 while the rest (with Kt/V<1.2) had achieved an average Kt/V of 0.8 (p<0.001). Number of months since commencement of MHD and blood hemoglobin, serum total protein, albumin, ferritin as well as transferrin saturation were not significantly different for those who received adequate dialysis compared to the rest (Table III) . When the QOL parameter were compared between two Kt/V groups no significant difference was seen (Table IV) .
Figure 1 Cause of ESRD in study participants (N=135)
No improvement in any of the QOL parameters assessed was found to be present in those with with Kt/V>1.2 (adequate dialysis). (Table V) .
When a comparison was made between those with 3 dialysis sessions/week (n=63 with mean MHD duration of 24±14 months) with patients receiving 2 dialysis sessions/week (n=72 with mean MHD duration of 8.4±11 months), the former group had lower "effect of kidney disease" scores (p=0.021), higher "quality of social interaction" scores (p=0.031) and lower "role emotion" scores (p=0.002) as shown in Table VI . 
Comparisons of different clinical, biochemical and QOL parameters between diabetic and non-diabetic subjects
Different clinical and biochemical parameters were compared between diabetic subjects with non-diabetic ones. Diabetics had lower serum total protein than non diabetic subjects (p <0.038). Other parameters were not different (Table VII) .
QOL parameters were compared between diabetic and non-diabetic subjects. This showed in kidney disease specific domain effects of kidney disease, cognitive function and quality of social interaction scales were significantly higher in diabetes (p<0.045, p<0.024 and p<0.022 respectively). Other parameters were not different between two groups (Table VIII) . 
Discussion
Advances in dialysis treatment have contributed to improved survival of patients with ESRD, but the QOL is much lower for those patients than for the general population. 19 In the presenting study over fifty percent patients were on 2 sessions of hemodialysis per week. This is a common scenario for developing countries due to economic and logistic constraints. A Pakistani study showed that 1, 2 and 3 sessions per week dialysis were taken by 7.2%, 77.6% and 15.2% patients. 20 Some factors such as stenosis of the end of veins of arteriovenous fistula, poor and weak fistula, lack of following the schedule of dialysis by the patient, cardiovascular diseases, hemodynamic instability, infections, malignancies, re-circulation and reuse of dialysis filter can be the important causes of low dialysis adequacy. 21 The mean Kt/V was around 1.0 in this present study. The KDQOI recommendation is Kt/V t1.2 per dialysis session. 22 Only 50% patients had single pool Kt/V t1 in a study in Indian hemodialysis patients. 23 This finding was similar to our study. The low Kt/V is due to underdialysis and related to poor health care support. Another study revealed that about 60% of the study population had Kt/V <1.2, indicating that patients were receiving inadequate dialysis dose. 24 These results were in agreement with similar findings to those carried out in other developing countries such as Brazil, Nigeria, Nepal, Pakistan, and Iran (about 55-65% of patients had a Kt/V <1.2). 25 On the other hand, the results of the study were in disagreement with those reported from developed countries as the United States according to the 2007 annual report, over 90% of the patients had a Kt/V >1.2. 26 QOL score parameters were compared according to Kt/V cut off, with group 1 having Kt/V t1.2 (optimum dialysis) and group 2 Kt/V d1.2 (indicate inadequate dialysis) within our participants.
When QOL parameters were compared between these two groups it showed no difference in QOL score between our two groups. Nevertheless, others found a positive correlation between dialysis dose (Kt/V) and scoring of physical domain of QOL while there was no correlation between dialysis dose (Kt/V) and psychological, social or environmental domain scores. 24 These results were in agreement with those who found out that increase dialysis dose had been associated with a better QOL and another set of authors who found out that increase dialysis dose was associated with a decrease number of awakenings at night. 27, 28 Then QOL parameters were compared according to hemodialysis session frequency. Group 1 took d2 session/week and group 2 took t3 sessions/week. Naturally, several items of the QOL score was expected to be higher in patients who received dialysis treatment atleast 3 days (each 4 hours) per week as evidenced by a few studies. 29 However, when QOL parameters were compared between these two of our groups, these showed that only social interaction scale score was higher in group 2 than 1 (77 vs. 75, p < 0.05). A Brazilian study showed it was rather younger age and fewer months since the initiation dialysis that were predictors of higher (better) physical QOL. 30 For general health related items, only role emotion scored (5 vs. 9, p < 0.005) significantly higher in our group 1 than group 2.
Thus there was no meaningful difference in reported QOL for patients dialyzing two times versus three times weekly, similar to the Chinese. 31 The most common primary disease leading to ESRD in this study was diabetic nephropathy. The USRDS data base showed that in majority countries diabetic nephropathy is the leading cause. 32 In Europe the most common primary disease was diabetic nephropathy. 33 In the presenting study diabetic subjects were around 60%. And it was found in a study that diabetes had an adverse effect on the QOL study subjects. 34 Most affected scales were general health and vitality. In another study it was also found that diabetic dialysis patients had lower QOL parameters. 35 In the presenting study comparison between diabetic and non diabetic showed that in effect of kidney disease, cognitive function and quality of social interaction score was higher in diabetics.
Diabetics were older than non-diabetics (52±8 vs 42±13 years) in our study population (p<0.001). Physical function, role limitations caused by physical problems, bodily pain and general health dimensions are usually summarized into a physical composite summary (PCS) by certain authors. Comparison of QOL parameters showed for kidney disease specific domain, effect of kidney disease (60 vs. 57, p<0.05), cognitive function (63 vs. 62, p<0.05) and quality of social interaction score (77 vs. 75, p<0.05) were significantly higher in our diabetic subjects. In a similar study, non-diabetic patients on hemodialysis had better QOL in physical health as compared to diabetics (p < 0.05) in Lahore. 20 In those with diabetes, PCS scores were significantly lower compared to those without diabetes in Stockholm. 36 Previous studies reported that non-diabetic patients had better mental composite summary scores compared to diabetic patients. 37 It was found that a combination of diabetes and chronic medical condition (renal failure) might adversely affect the mental dimension as measured by the SF-36 questionaire. 38 This association could be explained by the better overall health status of MHD patients without diabetes compared to those with it. Diabetic patients on MHD have a higher burden of morbidity and mortality due to risk of microvascular and macrovascular such as cardiovascular diseases, cerebrovascular events and peripheral vascular disease than non-diabetic patients on dialysis. 39 Several studies found that a combination of DM and chronic medical conditions such as renal failure might adversely affect mental health status such as vitality, social functioning and role-emotional as measured by SF-36. 40, 41 Limitations of the study This was a cross sectional study conducted in 3 dialysis centers in Dhaka city which may not be representative for the whole country. The study conducted with a small sample size also a limitation of the study.
Conclusion
Achieving a hemodialysis adequacy (Kt/V>1.2) was not found to improve QOL scores in the study subjects and therefore bearing the extra cost of an additional dialysis session per week may not be advisable for those not so well off.
